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In connection with the above-identificd appUcaiion, I hereby declare as follows: 

I Jim presently the Deputy Chief Executive Officer and Chief Technical Officer at 
Surface Technologies Systems Plc, the assignee of record of the above-identified 
application. 

Iliold Doctorate and Masters degrees in the Science axid Applications of Elective 
Plasmas firom Oxford University, with a first degree in Physics (1." class honors) 
from Soutliampton Umversily. After graduating, I worked as a Post Doctoral 
Research Assistant al Oxford University, working closely v/ith the Culham 
Laboratory of the United Kingdom Atomic Energy Authority (UKaEa). After 
two years I joined the UKaE A, (later AEA Technology), at the Culham 
Laboratory, as a Research and Development Scientist gaining t©n years 
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experience in scientific project managei^ent, rhe desigii of plasma and ion bean, 
systems, and management of the construction :md testing of these systems. 
Applications on which I have >vorked include heating and diagnosiics for plasmas 
in nuclear fusion experiTnents, conMnercial plasma processing sj^tems, aiid 
plasmas related to defense purposes. I have sigiiificani experience in designing 
ami constructing plasnia diagnostics, and in constructing computer models of 
plasma systems. I am a Meiubcr of the UK histii-ure of Physics, and have ser^-cd 
on one of its Conumittees. 

I have reviewed the U.S.P.T.O. Examiner's comments contained in the Office 
action dated January 1 1 . 2005. As best understood, the Examiner appears 10 lake 
the position that the attenuation of ions occuis in each of IJ.S. paieni no. 
4,990.229 (Campbell et al.), European publication no. EP 0676793 (Maeda et aL), 
and U.S. patent no. 4,810,935 (Boswell) inherently. However, as explained 
below, the opposite effect occurs in the systems of these references. 

Each of Campbell et al, Maeda et al. and Boswell describe helicon type plasma 
sources that use a specific geometry of antenna to launch a helicon (whistler) 
wuve into a region where the magnetic field Is of a defined strength, so that 
efficient energy transfer occurs between the wave and the electrons of the plasma 
fonned in that region. The overall effect is to increase ihe efficiency of energy 
transfer from the RP power supply lo the plasma, forming a much denser plasma 
(higher ion and electron numbers) than would be found in a standard ICP system. 

Tlie history and operating principles of helicon systems may be found for example 
in 'Trinciples of Plasma Discharges and Materials Processing*' M, A. Liebennan 
and Al. J. Lachtenberg, Wiley-Interscience Publication. Page 441 of this 
pxiblication is anached. Helicons are propagating whistler wave modes in a finite 
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diameter, ^ially m.g.^etized plasma column, i.e. it i. a prerequisite of ahehcon 
plasma source that ihere is an imposed axial magnetic field. 
At FIGURE 13.19 of the attachment, it is clearly sh6%^ that the plasxna (xon at^d 
electron) dcixsixy increases wiiji increasing imposed masnetic field strength for a 
f.xed input power. Experimentally this is a discontinvioi^ increase, but the 
overall resuh is diametrically opposite in effect from (a) that apparently artributed 
by Examiner to Campbell et al, Maeda et al. and Boswell, and (b) that descnbcd 
in the current application where an increase in the imposed mag>wtic field 
strength results in a reduction in the jrxumber of tons rearhing the wafer. 

One aim of rhc present invention is ro reduce the number of ions that reach the 
wafer (to be processed) from a plasma source while allowing the majority of 
radicals (cairying no charge) from the plasma source to reach the wafer. The 
effect is to reduce the ratio of numbers of ions to radicals in the region of the 
wafer from that found in the plasma source. 

The means for reducing the number of ions that reach the wafer may be an 
electromagnet operated from a DC power supply. The electrical current from the 
power supply may be set to give a chosen magnetic field strength and the level of 
this magnetic field strength determines the degree of reduction (attemuition) in the 
number of ions that reach the wafer compared to the number produced in the 
pliisma source. 

In embodiments of the present invention, reduction in the number of ions reaching 
the wafer occurs as the magnetic field strength is increased. 

In the current application the plasma source is an inductively coupled plasma 
(ICP) system, in which RF power is coupled by an inductive (transformer aciion) 
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i„,o *e pl«n« and .eparattly imposed magn.xio fi=ld is rcq^ured for this 
sysieni to operate. 

I fanh.r declare that all statement, made herein of my own Icnowledge are troe, 
a«d mat all Statements or infoimatLon are believed to be true; a..d farther that 
m.sestaTem..ts were m^^de with the la^owledge .hat willful false statements and 

like so made are punisl^ablc by fine or imprisonxnent, orboth. under Section 
1001 of Title 18 of the United Staes Code, an.d that stich v.'iUful false statements 
may jeopardize the validity of the .applieatiou or any patent issuing thereon. 



By: 



Respectfully submitted, 



Dr. Leslie Lea 



VOLENTINE FRANCOS <& WHITT, PLLC 
12200 Sunrise Valley Drive, Suite 150 
Reston, VA 20191 
(703) 715-0870 



^n,.s^^nf -Paae 441 of -Principles of Plasma Discharges ajrad Materials Processing" 
Attachment. j. Uchtenberg, Wilcy-Interscence Publication. 
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441 



HA ^ 2.7 X 10" cm"', S»ndiii« haicoo wave <!ef(BCia may also play * rote la *ts 
transition, as «e$cribed in the ocxi subsecdwi. Fie«w 13. 19 shows the roughly toear 
scaling f>f WT* Bo pwtficKd fron, (13.2.7> « C13.2.8), ft* a difitarcnt source ^ 
*i« of Fix. 13.18. Again wc see th?? de-ssiqr a:^ -siposcd by the «s;s=& «3up..^o. 
cwviition. Oepcnding on d.- specific expcrimencU configuraevn^ f or example, the 
disiaacc bctvveen ihe antenna and ^ oaxxrr sutAce of the sourc© dicle^tae cyiuujw,. 
th« «l«B4ity stapt «w« n«» always *s evidettt w shown jn tbes« <Uw. They may ai«o Vft 
pK>doe<td by l»rs« relaxation **«iUatjOT« as the diachwgc "huius" btiwcen heUcon 
indwtiv© ejtcitatiorv mo<te»- The anteroa* cto also be designed to cOBpIe effieieatiy 
(O a wide of redu«iog th* imponance of njode Jumps in the density ni»B© 
«f ioterest Sitoilar cfteets wc seen for wi = 0 mode IwliconS. This siodc iJ cxciced 
by an «w«it» eomisdng of wo citcttlw «as of nuUi» separaosd by a length 



Helicon Mode Absorpnon 

The helicon mode energy is believed to be tr«»sfcrr«<J to the pUsma electrons as the 
modo i>ropag»te$ along tfte column by coJlisional or eoUisionJcss (Laxxiait) damping. 
Tlw fomier mechanism tijttttfcrt the eiwtBy to the tbemiiil (b«lk> electfoa populaiioik 
wliile ihe liB*!- *ne*b*liSTO c«i »ex to prcferwn^ajjy btat a nonlhernwl clcctj^ 
population to enersie* greatly exceeding «he balk eleciron iemp«r»rur«. There is 
eonsidcnbk evJdeftC* tfrn coUi«iontd. absotption is to* weak to ac<?ouat for energy 
depofiilon at low presMres (< 10 mTorr argon), althongh this n>««hanism.Tnny 
dOStiBAte ax Bisher preaaure*' Landau dai^ping is » process by wbi^ft a w^vc aran«fers 
energy lo electrons having vdtoeitics near the i^tase vcloejqc vfn Of the w*vc, 

CScew ft>r example. Cben (I9S4) for «a expojiuoo of the yhenomwon.) Chw <1991) 
hss esiintaied the efBectivc collision fiwiueocy >u> for Landa* dwnpias of the helicoo 




BEST AVAILABLE COPY 



TOTAL P. 06 



